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PURPOSE:To appropriately control toner concentration in the case of not using an image forming 
device, etc., for a long time by counting the stopping time of the power source of a device main body, 
comparing the counted value with a reference value and altering an ordinary control level and a toner 
exhaustion level. 

CONSTITUTION:The toner concentration of a developing part 5 is detected by a toner concentration 
sensor 50. At least the ordinary control level and the toner exhaustion level at the time of ordinarily 
forming an image are stored in a storage means 62. A toner concentration control means 63 compares 
an output from a sensor 50 with the content of the storage means 62 and based on the compared 
result, the toner replenishing means 18 of the developing part 5 is driven 64 and a state where toner is 
exhausted is displayed 65. The stopping time of the device main body is counted by a timer 40 and a 
level alteration means 61 compares the counted value by the timer 40 and the specified reference 
value, then the stored ordinary control level and the stored toner exhaustion level are altered based on 
the compared result. 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The toner concentration control unit characterized by providing the following. The toner concentration 
sensor which detects the toner concentration of the development section An empty display means to display a toner 
empty state Driving means which drive the toner supply means of the development section The storage means which 
memorized the usual control level and toner empty level at the time of the usual image formation at least, The usual 
control level and toner empty level which were memorized by the output and the aforementioned storage means of the 
aforementioned toner concentration sensor are compared. In the toner concentration control unit equipped with the 
toner concentration control means which control the aforementioned driving means or the aforementioned empty 
display means A level change means which compared with the counted value and the predetermined reference value of 
the timer the timer which counts a halt and the operating time of the power supply of the main part of equipment, and 
was memorized by the aforementioned storage means to usually change control level and/or toner empty level 
[Claim 2] The toner concentration sensor which detects the toner concentration of the development section Toner 
concentration control means which were memorized by the driving means which drive the toner supply means of the 
development section, the storage means which memorized the usual control level and process-unit life level at the time 
of the usual image formation at least, and the output and the aforementioned storage means of the aforementioned toner 
concentration sensor and which usually compare control level and process-unit life level, and control the 
aforementioned driving means or the aforementioned process-unit life display means It is the toner concentration 
control unit equipped with the above, and the timer which counts a halt and the operating time of the power supply of 
the main part of equipment is compared with the counted value and the reference value of the timer, and it is 
characterized by having a level change means memorized by the aforementioned storage means to usually change 
control level and/or process-unit life level. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

this invention relates to the toner concentration control unit of image formation equipments, such as a copying 
machine. 

[Description of the Prior Art] 

Keeping copy picture concentration constant is performed by controlling the toner concentration of the development 
section of a copying machine uniformly conventionally. The control circuit for that memorizes control-voltage level 
beforehand in the circuit, measures the control-voltage level and the output from the toner concentration sensor 
attached at the development section, and is performing toner concentration control. There is toner empty level for 
detecting having been lost, others, for example, a toner, etc., and let each [ these ] level be reference level. [ control 
level / in the case of usually copying as the control-voltage level ] 
[Problem(s) to be Solved by the Invention] 

However, the operation situation (conditions) of a copying machine is not always the same. For example, when not 
used for a long period of time, the developer of the development section is compressed by self- weight and it came to 
have condensed it. Moreover, the amount of electrifications of the toner of a developer or a carrier changes, and the 
temperature of the development section, humidity, etc. are changing further. Consequently, in spite of being aimed at 
the developer of the same concentration, it happens that the output voltage of a toner concentration sensor does not 
become the same. For example, in a certain kind of copying machine, change of output voltage as shown in a view 5 
(a) and (b) comes to be shown. 

That is, a view 5 (a) is a graph which shows how the output voltage of a toner concentration sensor changes along with 
the passage of time, when working a copying machine, agitating by carrying out neither copy operation nor toner 
supply after a copying machine carries out a short-time halt. On the other hand, a view 5 (b) is a graph which shows 
how the output voltage of a toner concentration sensor changes along with the passage of time, when using the 
developer of the same concentration and working a copying machine after a prolonged halt. In spite of aiming the 
output voltage value of a toner concentration sensor at the developer of the same concentration, they differ greatly 
especially in the case of an operation start, so that clearly from both drawings. 

Nevertheless, the conventional copying machine is performing toner concentration control using the fixed fixed 
reference level which was decided beforehand. Consequently, when the reference level was used as it was and it works 
after especially the copying machine had stopped for a long time, toner concentration is no longer controlled proper, 
this invention aims at offering the toner concentration control unit which can control toner concentration proper, even 
when image formation equipment etc. has not been used in view of the technical problem of equipment for a long time 
conventionally [ above ]. 

[Means for Solving the Problem and its Function] 

this invention of a claim 1 detects the toner concentration of the development section by the toner concentration sensor. 
The usual control level and toner empty level at the time of the usual image formation are memorized at least for the 
storage means. Toner concentration control means compare the usual control level and toner empty level which were 
memorized by the output and the aforementioned storage means of the aforementioned toner concentration sensor. In 
the toner concentration control unit which controls an empty display means to display the driving means or the toner 
empty state of driving the toner supply means of the development section, based on the result It is the thing which 
counted the stop time of the main part of equipment, compared the counted value and the predetermined reference 
value of the timer by the level change means, and was memorized by the aforementioned storage means with the timer 
based on the result and which usually changes control level and/or toner empty level. 

this invention of a claim 2 detects the toner concentration of the development section by the toner concentration sensor. 
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The usual control level and process-unit life level at the time of the usual image formation are memorized at least for 
the storage means. Toner concentration control means compare the usual control level and process-unit life level which 
were memorized by the output and the aforementioned storage means of the aforementioned toner concentration 
sensor. In the toner concentration control unit which controls a process-unit life display means to display the state 
where the life of the driving means which drive the toner supply means of the development section, or a process unit 
was exhausted based on the result It is the thing which counted the stop time of the main part of equipment, compared 
the counted value and the predetermined reference value of the timer by the level change means, and was memorized 
by the aforementioned storage means with the timer based on the result and which usually changes control level and/or 
process-unit life level. 
[Example] 

Below, this invention is explained based on the drawing in which the example is shown. 

A view 1 is sketch drawing of longitudinal section showing one example of the toner concentration control unit 

concerning this invention. 

In this drawing, the interior of the main part 1 of equipment is decorated with the photo conductor drum 2 which 
prepared the photoconduction material in which the latent image of a manuscript picture is formed in the front face 
possible [ rotation ]. It meets around this photo conductor drum 2 at the hand of cut. The toner which remained to the 
separation section 7 for making a live part 3, the exposure section 4 by which picture light is irradiated, the 
development section 5 which develops the latent image of the photo conductor drum 2, the imprint section 6 which 
imprints the developed toner image in a form, and its imprinted transfer paper separate from the photo conductor drum 
2, and the photo conductor drum 2 The member of the cleaning section 8 to remove and electric discharge section 9 
grade is arranged in the sequence. 

The aforementioned development section 5 is equipped with a toner supply means 18 to contain and supply a toner, the 
development sleeve 20, the churning roller 19 that agitates a developer, and the toner concentration sensor 50 which 
detects the toner concentration of a developer. 

The contact glass 14 which lays the manuscript covering 15 and the manuscript 12 for pressing down a manuscript 12 
is attached in the upper part of the main part 1 of equipment, and the exposure unit 10 equipped with the exposure lamp 
1 1 is arranged under the contact glass 14. The mirror unit 13 exists in the side of the exposure unit 10, and the picture 
light by which incidence was carried out from the exposure unit 10 is led to the image formation lens 16 in the center 
section of the main part 1 of equipment. The reflective mirror 17 is a mirror which irradiates the picture light which 
penetrated the image formation lens 16 to the aforementioned photo conductor drum 2. Moreover, the main part 1 of 
equipment is equipped with the microcomputer 60 which performs the switch 70 which turns a power supply on and 
off, and control of the main part of equipment 1 whole. Furthermore, the timer 40 of the microcomputer 60 can count 
the stop time of the power supply of the main part 1 of equipment. 

Furthermore, the feed section 21 is formed in the lower part of the main part 1 of equipment. The form cassette 29, the 
koro 30 which sends out a form, and the feed roller 31 which transports a form are arranged at the feed section 21 . 
furthermore, the imprint section 6 ~ be alike separation section 7 -- ** and the form imprinted and separated are sent 
into the fixing section 23 by the conveyance section 22 The fixing section 23 is equipped with the heating roller 24 
established in the toner on the transfer paper by which the aforementioned toner was imprinted, the pressurization 
roller 25, and the eccrisis rollers 26 and 27 which send out the fixed transfer paper to up to the external delivery tray 28 
by heating. A heater (illustration ellipsis) is built in the aforementioned heating roller 24, if put into the main part 
power supply of equipment, heating will be started, and it becomes the temperature which temperature rose and was 
suitable for fixing. 

A view 2 is a block diagram seen from the flow of a signal of one example of the toner concentration control unit 
concerning this invention. 

In drawing, the storage meanses 62 are meanses, such as ram (RAM) memory which memorized the toner empty level 
VE corresponding to the state where the toner in the usual control level V0 of toner concentration and the hopper 
which are used at least at the time of the usual image formation became empty. 

Driving means 64 are meanses of the motor which controls toner supply operation of the toner supply means 1 8 
equipped with the hopper etc. 

The toner empty display means 65 is a means of the lamp formed in the control panel of the main part 1 of equipment 
in order to tell an operator about the sky condition of the developer of the development section 5. 
The aforementioned toner concentration sensor 50 is connected to the toner concentration control means 63. The toner 
concentration control means 63 are meanses memorized by the output and the aforementioned storage means 62 of the 
toner concentration sensor 50 to usually compare control level V0 and the toner empty level VE, and to control the 
driving means 64 of the aforementioned toner supply means 18, or the aforementioned empty display means 65. 
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Moreover, the aforementioned timer 40 is connected to the level change means 61. This level change means 61 is a 
means which compared the counted value of the timer 40 with the reference value set up beforehand, and was 
memorized by the aforementioned storage means 62 to usually change control level V0 and/or the toner empty level 
VE. 

That is, the level change means 61 sets up beforehand three reference values, 6 hours, 1 hour, 15 etc. minutes, etc., tl, 
t2, and t3 (tl>t2> t3) as a reference value. And the counted value outputted from the timer 40 is compared with these 
reference values tl, t2, and t3, and control level V0 and/or the toner empty level VE are usually changed proper 
according to it. As for the method of the change, it is desirable to change so that the output change curve of the toner 
concentration sensor 50 shown in the view 5 of the above (b) may be met as much as possible. That is, time until the 
aforementioned change curve when the copying machine has stopped for 1 1 hour, the aforementioned change curve 
when the copying machine has stopped for 1 2 hours, and the aforementioned change curve when the copying machine 
has stopped for 1 3 hours are set to the usual control level differs from the curvature of the curve etc. in each other. 
Therefore, although it is desirable desirably to make control level change according to each curve, the simple method is 
used in this example. Below, the content is explained. 

A view 6 is a graph for explaining the simple method. Along a horizontal axis, the time (T) of since a copying machine 
begins to work is taken, and control level VC memorized by the aforementioned storage means 62 is taken along a 
vertical axis. And since only a short time was stopped in 0 <=t<t3, the time t which the copying machine had stopped 
does not need to change especially control level VC, and keeps [ control level / usual / V0 ] been. Moreover, in t3 
<=t<t2, only a time interval T3 changes control level VC into V3, and Time t carries out after that V0. Moreover, first, 
only a time interval T2 changes V2, and Time t changes only a time interval T3, and, as for the case of t2 <=t<tl , 
changes control level VC after that further V0 V3. Moreover, as for the case of tl <=t, Time t changes control level VC 
into VI only for a time interval Tl first, next only a time interval T2 is changed into V2, only a time interval T3 is 
further changed into after that and V3, and it changes into V0 after that. These time intervals Tl , T2, and T3 are 1 
minute, 2 minutes, and 3 minutes. 

In addition, the direction of toner empty level is changed similarly. 

In addition, you may make it only control level usually change only toner empty level. 

These [ VI, V2, and V3 ] and the value of VI, V2, and V3 determine that the curve of the view 5 of the above (a) and 
(b) will be realizable as much as possible, respectively about the case where stop times t are tl, t2, and t3. 
A view 3 is sketch drawing of longitudinal section showing one example of this invention of a claim 2. 
In this drawing, the same sign as a view 1 expresses the same member. 80 is equipped with the photo conductor drum 
2, the development section 5, the cleaning section 8, a live part 3, etc. in one, bundles them up to the main part 1 of 
equipment, and is a cartridge type process unit in which desorption is free, the frame 100 of the main part 1 of 
equipment ~ the process unit 80 - desorption being free (the space of a view 3 ~ receiving - the rectangular 
direction) ~ the guide frames la and lb to support are attached 

When using this cartridge type process unit 80, the process-unit life level forjudging whether the life of a process unit 
80 came instead of the toner empty level forjudging that the toner became empty is used. This is because the cartridge 
type process unit 80 has structure made throwing away instead of the structure of filling up a toner even if a toner 
becomes empty. That is, when the output value of the aforementioned toner concentration sensor 50 exceeds the output 
value which shows that the toner became empty, i.e., the process-unit life level, it is the thing which the life of a 
process unit causes and to carry out. Therefore, in the block diagram of a view 2, the level memorized by the 
aforementioned storage means 62 will be replaced with empty level, and process-unit life level will be memorized, and 
the aforementioned level change means 61 will change process-unit life level, and a process-unit life display means to 
tell further that the life of a process unit came instead of the empty display means 65 is used. 
Next, operation of the above-mentioned example of this invention is explained. 
A view 4 is a flow chart which shows the flow of the operation. 

When a copy starts, (Step SI) and a timer 40 (it is called Timer t in the meaning of counting Time t henceforth) are 
stopped (Step SI 6). When it is not t<tl , a timer Tl (T it is the same as that of the timer which measures one time 
interval, and henceforth) is started (Steps SI 7 and SI 8). Moreover, in t2 <=t<tl, a timer T2 is started (Steps SI 9 and 
S20). Moreover, in t3 <=t<t2, a timer T3 is started (Steps S21 and S22). Furthermore, in t<t3, each timers Tl, T2, and 
T3 are not started (Step S21). Then, Timer t is reset (Step S23), and control level VC is set to V0 (Step S24). 
Then, when the timer Tl is operating (Step S25), it counts up (it means that time Tl passed.). When it is made to be the 
same as that of henceforth, after stopping the timer Tl (Step S27) and resetting a timer Tl (the operation of Step S28 
and the following timer T2 is started (Step S29).) In addition, when the timer Tl is not counting up, let VI be control 
level (Steps S26 and S30). Therefore, control level is set to VI while a timer Tl operates. 

Moreover, when the timer Tl is not operating, it moves to (Step S25) and the judgment attached to the following timer 
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T2 as it is. 

Then, like the case of a timer Tl, even if attached to the operation of a timer T2, when the timer T2 is not counting up, 
let V2 be control level (Steps S3 1 , S32, and S36). 

Furthermore, even if attached to operation of a timer T3, when the timer T3 is not counting up, let V3 be control level 
(Steps S37, S38, and S41). 

Therefore, when neither of the timers, Tl, T2, nor T3, is operating, control level is still VO. 

Then, the usual toner concentration control is performed using each control level VC (VO, VI, V2, V3) set up by doing 
in this way. That is, the toner concentration control means 63 control ** and driving means 64 how conventionally, 
measuring the outputs V and VC of the toner concentration sensor 50 (Steps S42, S43, and S44). Furthermore, if 
Output V exceeds the empty level VE (Step S45), an annunciator will be turned on and a copy will be stopped (Steps 
S46andS47). 

In addition, you may make it change like the usual control level VC also about empty level according to a stop time t. 
Moreover, a single-engined copy etc. is in the state where control level has not reached the usual level, when ending a 
copy for a short time, and a copy may be completed. In such a case, in beginning the next copy, it obtains with stop 
times in the meantime, and even if short, the developer is not agitated enough as a matter of fact. Therefore, it is 
necessary to amend a stop time t and to enlarge. For example, it amends as follows. 

A copy does not start in the flow chart of a view 4 (under a halt). When (Steps SI and S2) and the timer Tl are 
operating by the case where Timer t is not operating, as (Step S3) and the timer Tl are operating Since a copy is 
completed, while stopping and resetting a timer Tl (step S4, S5), it is not from 0 about Timer t, it will consider that 
only time tl was already stopped substantially, and will count from tl (Step S6). 

Moreover, while stopping and resetting a timer T2 since a copy is completed as (Step S7) and the timer T2 are 
operating, when the timer T2 is operating (Step S8, S9), it is not from 0 about Timer t, it will consider that only time t2 
was already stopped substantially, and will count from t2 (Step S10). 

Moreover, when the timer T3 is operating, Timer t is counted from t3 to (Step SI 1) and this appearance (Steps SI 2, 
S13,andS14). 

Since the copy was completed by the usual control level VO while controlling toner concentration while not ****** 
(ing) T3, which timers Tl and T2 and, Timer t is started from 0 (Step SI 5). 

In addition, same operation will be performed, when toner empty level is made into process-unit life level also in 
invention shown in a view 3 and it considers lighting of a toner empty display as lighting of a process-unit life display. 
In addition, although it has the function to realize the aforementioned level change means 63 and the means of toner 
concentration control-means 63 grade, not using a microcomputer, you may realize the aforementioned microcomputer 
60 using DISUKURITO hardware circuitry. 

In addition, when a copying machine makes it after [ a halt ] re- work, it does not become a curve as a toner 
concentration sensor output shows in a view 5, and this invention cannot be overemphasized by that it can apply case 
[ in the copying machine of a kind which is dwindled ]. 
[Effect of the Invention] 

Since it has a level change means to compare with the counted value and the reference value of the timer the timer 
which counts the stop time of the power supply of the main part of equipment, and to usually change control level 
and/or toner empty level (or process-unit life level), this invention is the toner concentration control unit which can 
control toner concentration proper, even when image formation equipment etc. has not been used for a long time, so 
that clearly from the place described above. 



[Translation done.] 
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[A view 1] 
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[A view 3] 
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[A view 4] 





[A view 5] 
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